Aims and objectives: To develop a nurse-led psychological intervention programme and to evaluate its effects on psychological distress and quality of life in patients with breast cancer undergoing chemotherapy and at a high risk of depression.
| INTRODUCTION
In the past 15 years (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) , overall cancer incidence rates in South Korea increased by 3.4% per year between 1999-2012 and then decreased by 6.6% in 2012-2014. However, breast cancer incidence rates have shown a more significant continuous increase of 7.6% per year between 1999 -2005 , and 4.5% per year between 2005 -2014 (Jung et al., 2017 . Due to advances in medical treatment and active participation in adjuvant therapy, the survival rate of patients with breast cancer has significantly improved and is relatively higher than that of patients with other types of cancer (Cappiello, Cunningham, Knobf, & Erdos, 2007) . For instance, in South Korea, the breast cancer 5-year survival rates were 77.9% between 1993 -1995 , and 92.0% between 2010 -2014 (Jung et al., 2017 . The prolonged treatment process, in collaboration with various therapies, may increase psychological distress and decrease quality of life in patients with breast cancer. For instance, chemotherapy is used to treat patients with breast cancer who are presumed to have a high risk of recurrence after surgery. This induces anxiety, depression and low quality of life (Yoon, 2013) . Given the prevalent psychological suffering, which might be negatively associated with the survival rate of patients with cancer (Andersen et al., 2008; Vos, Visser, Garssen, Duivenvoorden, & de Haes, 2006) , supportive intervention programmes should be provided for patients with breast cancer.
| BACKGROUND
In South Korea, almost half of the patients at a breast cancer clinic have had mild or severe depression (Park & Hwang, 2009) . Another study found a lower level of general health and greater emotional distress in South Korean patients than in German and Japanese patients (Shim et al., 2006) . In addition, the detrimental psychosocial status was significantly associated with low health-related quality of life. Patients with many psychological symptoms, such as somatisation, anxiety, depression and low self-esteem, may experience difficulties in coping with the stressful conditions of breast cancer and, subsequently, may have a poor quality of life (Ha et al., 2010) .
Depression is common in patients with breast cancer, but is not easily recognised or diagnosed. Inadequate treatment of depression worsens patients' physical symptoms and causes functional impairment and poor treatment adherence (Fann et al., 2008) . Sellick and Crooks (1999) suggest that depression should be treated appropriately and followed up. Treatment responses should also be regularly evaluated, even if patients have no clinical symptoms. Similarly, in South Korea, the National Cancer Society, which defines depression and anxiety as psychological distress that leads to psychosocial and functional impairments, also recommends that distress management be recognised as an essential component of comprehensive cancer treatment (National Cancer Information Center 2008) . Patients who are at a high risk of depression require special attention and a strong support system, as depression among patients with cancer hinders their ability to cope with treatment and symptoms, as well as recovery from chemotherapy and cancer (Maunsell, Brisson, & Desch enes, 1992) .
In one Korean study, patients with breast cancer who had previously undergone chemotherapy reported a poor quality of life (Ha et al., 2010) . Emotional support and psychosocial therapy reduce symptoms of isolation, anxiety and depression, which occur as a result of chemotherapy (Fawzy, 1999) . Previous research on patients with breast cancer reported that psychosocial intervention programmes improve patients' quality of life, alleviate anxiety, depression (Rehse & Pukrop, 2003; Yoo, Lee, & Yoon, 2009 ) and mood disturbances (Vos et al., 2006) and improve immune function (Antoni et al., 2009 ) and survival (Andersen et al., 2008) . These findings further indicate the importance of psychological intervention programmes.
In South Korea, many previous psychological programmes for patients with breast cancer have primarily been aimed at those undergoing radiotherapy (Yoo et al., 2009) or survivors who have completed cancer therapy (Hwang, Park, & Lee, 2000) . Such intervention programmes include aspects such as symptom management, education and behaviour therapy that aims to reduce psychological distress, all of which could benefit patients' quality of life. Notably, nurse-led psychological programmes for patients with breast cancer result in a decrease in disease-related fears (Arving et al., 2006) , which indicates that cancer patient consultants should have knowledge of cancer and its treatment (Sellick & Crooks, 1999 ).
This study aimed to develop and implement a nurse-led psychological intervention programme to reduce psychological distress (i.e., mood disturbance, depression and anxiety) and increase quality of life in patients with breast cancer who had undergone chemotherapy and were at a high risk of depression.
What does this paper contribute to the wider global clinical community?
• Our nurse-led psychological intervention programme significantly lower mood disturbance, anxiety and depression among patients with breast cancer who had undergone chemotherapy and were at a high risk of depression.
• It significantly improved their global health status, physical/role/emotional functions and symptoms such as fatigue, nausea/vomiting, pain and insomnia.
• Nurse-led psychological intervention programmes should be implemented to reduce psychological distress and improve quality of life in patients with breast cancer, particularly those at a high risk of depression.
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| Design and sample
This was a randomised clinical trial (RCT), wherein a nurse-led psychological intervention was provided to patients with breast cancer who had undergone chemotherapy and were at a high risk of depression.
Patients with breast cancer who had visited a breast cancer clinic to undergo chemotherapy at a university hospital in Seoul, the capital of South Korea, were recruited. Female patients were included in the study if they met the following inclusion criteria: (i) had been diagnosed with stage I to III breast cancer and were undergoing adjuvant chemotherapy; (ii) were at a high risk of depression, as determined by a score of ≥16 on the Center for Epidemiologic Studies Depression scale (CES-D); (iii) were ≥20 years old; (iv) could read, understand and write in Korean; and (v) provided written consent to participate in the study. Of the 152 female patients with stage I-III breast cancer, 70 were at a high risk of depression, based on regular nursing assessment records. Patients who had been diagnosed with a psychiatric disorder or who had taken any psychiatric medication (n = 6) and those who did not want to participate in the study (had no interest [n = 2], were too busy [n = 1] or hoped to overcome their situation on their own [n = 1]) were excluded. This resulted in a final sample size of 60 patients, which was adequate for a medium-effect-size RCT referring to findings of the previous study investigating anxiety and depression in similar intervention studies with patients with breast cancer (Cohen, 1988; Kim, Kim, Kim, Lee, & Yu, 2009 ). In addition, according to a G*power analysis (a = 0.05, b = 0.20), a sample size of 22 per group was required, indicating that the sample size was adequate. The average CES-D score (range: 0-60) for depressive symptoms was 26 for the patients in the present study (range: 19-32) , which indicated that they were at risk of clinical depression (Lewinsohn, Seeley, Roberts, & Allen, 1997) .
A coordinator nurse at the hospital's cancer education centre recruited eligible patients and explained the study to them. Once written consent had been received from patients, baseline data (T0) were collected on mood disturbance, depression, anxiety and quality of life, as well as demographic and disease-specific information (e.g., concerning surgery and menopausal status). In a preliminary test, differences in psychological distress were found between patients who had undergone chemotherapy before surgery and those who had undergone chemotherapy after surgery, and between menopausal and nonmenopausal patients. Therefore, those who completed the baseline questionnaires were stratified according to whether they had undergone surgery and their menopausal status, after which they were randomly assigned to either the intervention group or control group using random numbers generated on the website, http://randomization.com/. Post-tests were conducted immediately after the intervention (T1, 6 weeks after T0) and 3 weeks after the intervention (T2, 9 weeks after T0). As patients visited the clinic every 3 weeks for their chemotherapy, all the data were collected during these visits. The pretest (i.e., baseline measure) was completed in December 2012, and the post-tests were completed in May 2013. Of the total 60 patients, one patient (3.3%) from the intervention group (between T0-T1) and six patients (20%) from the control group (four between T0-T1, and two between T1-T2) dropped out during the course of the study.
| Development of the nurse-led psychological intervention programme
To define the framework of the psychological nursing programme, previous relevant research was reviewed. Psychosocial interventions previously shown to be beneficial to patients with cancer have included education, coping strategies and emotional support (Fawzy, 1999) . Education includes patient-tailored information on disease progress and treatment, nutrition, side effects of chemotherapy and symptom management. Coping strategies should form a large part of the psychological intervention. Behavioural training, stress management and cognitive therapy were also included in the intervention.
Emotional support should incorporate three sources, namely family, friends and medical staff. Psychosocial programmes including all three components (i.e., education, coping strategies and emotional support) can be expected to provide an effective and sustainable intervention.
The focus of our programme contents was symptom management education relating to chemotherapy, coping skills for negative emotions during the treatment process and emotional support, which comprised body image and self-concept training, coping with stress, expression of fear of cancer recurrence, techniques for overcoming personal difficulties, use of social resources, the sharing of experiences related to sex life and self-acceptance. Nutrition education was excluded from the intervention because this was already provided to all patients by dietitians at the hospital at which the study took place. Based on previous research findings relating to the educational needs of patients with breast cancer undergoing chemotherapy, education on the risk factors of psychological distress was also included (Schmid-B€ uchi, Halfens, Dassen, & van den Borne, 2008) .
The content validity of the programme was examined by three oncology physicians, two advanced practice oncology nurses and one coordinator nurse with whom patients had consulted at the hospital's cancer education centre. These experts agreed on the programme contents and recommended that programme sessions take place over a period of 7 weeks, based on patients' visiting schedules.
The programme contents were therefore organised into 7 weekly sessions. Regarding the frequency of the intervention sessions and the duration of the programme, a previous meta-analysis reported that psychosocial interventions are most effective when implemented over 12 weekly sessions (Rehse & Pukrop, 2003) . However, Hwang et al. (2000) suggested that short-term programmes, spanning 6 to 8 weeks, could be more cost-effective and provide psychosocial benefits similar to those of long-term programmes.
Moreover, psychosocial interventions for cancer survivors have been found to be useful when they are short term and include periodic follow-ups, self-monitoring and depression and anxiety management (Osborne, Elsworth, & Hopper, 2003) . Additionally, a cognitive behavioural nursing intervention for patients with breast cancer undergoing radiotherapy was found to be effective after 6 weekly sessions, which suggests that intervention effects could depend on when the intervention is implemented (Yoo et al., 2009 ).
The study participants visited the clinic three times over the course of the 6-week programme; therefore, the programme sessions were delivered both face to face and telephonically. Telephonic counselling has been considered as a cost-effective and feasible method for supporting and providing information to patients with cancer (Cox & Wilson, 2003; Salonen et al., 2009 ).
Based on the above considerations, the intervention contents were organised into 7 weekly sessions (each session lasting 30 min to 1 hr) that were individually provided to patients on the first day of each chemotherapy cycle (Arving et al., 2007; Greer et al., 1992) ( Table 1) . During the counselling sessions, specific coaching skills were adopted, depending on patients' needs and their preferred learning styles (Sellick & Crooks, 1999) .
Trained oncology nurses can play an active role in preventing and managing cancer-related depression (Arving et al., 2006) . Our intervention programme was implemented by a coordinator nurse who had obtained certification in advanced practice nursing (and was thus also a nurse practitioner) in oncology nursing and had 3 years of experience in consultation with patients with cancer. For this study, the coordinator nurse underwent a 20-hr AAA (i.e., awareness, adoption and application) coaching programme and obtained the Korean Associate Coach certificate. Individual face-toface meetings were conducted when patients visited the clinic, and telephone counselling was conducted when the patients did not visit the clinic. During the intervention, patients were encouraged to express their personal feelings and led to believe that they were coping well with the chemotherapy process. The coordinator nurse's coaching technique aimed to alleviate depressive and/or anxious feelings and to actively induce positive feelings. During each session, the coordinator nurse also informed patients about coping skills for experienced side effects, educated them to respond positively to their side effects and strengthened the feeling that they chose their behaviours by their own inner motivation.
Paper-based materials on symptom management were provided to both the intervention and control groups. After the study, the coordinator telephonically contacted patients in the control group, checked their status, explained the programme to them and encouraged them to take part in it. Anxiety and depression were assessed using the Hospital Anxiety and Depression Scale (HADS), which was translated into Korean and validated in nonpsychiatric Korean individuals (Oh, Min, & Park, 1999; Zigmond & Snaith, 1983) . The HADS comprises two subscales, anxiety and depression, each of which contains seven items; all items are rated using a four-point scale (score range: 0-3). The sum of the seven items of each subscale indicates levels of anxiety and depression (a = 0.86 for depression; a = 0.85 for anxiety).
For quality of life, the European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life questionnaire-Core Questionnaire (QLQ-C30, version 3.0) was used, which was developed to assess cancer patients' quality of life (Bjordal et al., 2000) and has been translated into Korean (Yun et al., 2004) . It contains three domains that measure global health status/quality of life, functional status and symptom status. Global quality of life is assessed using global health status (one item, range: 1-7) and quality of life Symptom status (13 items in total, range: 1-4 per item) consists of the following nine subscales: fatigue (three items), nausea and vomiting (two items), pain (two items), dyspnoea (one item), insomnia (one item), appetite loss (one item), constipation (one item), diarrhoea (one item) and financial difficulties (one item). The score on each scale was calculated using the EORTC QLQ-C30 scoring manual (Bottomley, Sanderson Scott, Vanvoorden, Fayers, & Greimel, 2003) ; each score had a range of 0-100. High scores on global health status/quality of life and functional status reflect high quality of life and a high level of functioning, respectively, whereas high scores on symptom status represent a high symptomatology.
| Data analysis
Data analysis was performed using SPSS version 23.0. To compare general and disease-related characteristics between the intervention and control groups, the independent t-test and the chi-squared test with Fisher's exact test were used. Before performing t-tests, the continuous variables were checked for normality using the ShapiroWilk Test, and all were revealed to be normal (p > .05). Changes in psychological distress and quality of life over time were examined using linear mixed models. Models were adjusted for marital status, religion, days since diagnosis and surgery performed/not performed.
The study protocol was approved by the institutional review board of the hospital at which the study took place (AMC IRB 2012-0911). Table 2 ). Most of the patients were married, had high school-level education or higher and were religious.
Patients had been diagnosed with breast cancer 22-23 days prior to the study, on average, and more than half had stage II cancer during the study period. Approximately 40% of the patients had not undergone surgery. Less than a quarter had reached menopause. No difference regarding these characteristics was found between the intervention and control groups. Similarly, mood disturbance, 
T A B L E 1 Contents of the psychological nursing intervention programme

| Effects of intervention on psychological distress: mood disturbance, anxiety and depression
Mood disturbance was significantly lower in the intervention group than in the control group (group: F = 5.44, p = .02). Moreover, changes in mood disturbance were significantly different between the two groups, whereby a decrease in mood disturbance was observed in the intervention group, as opposed to no changes in the control group over time (group 9 time: F = 3.77, p = .03, Table 3 ).
Moreover, there were significant between-group differences with regard to anxiety and depression. Anxiety and depression were found to be lower in the intervention group than in the control group (group: F = 5.25, p = .03 for anxiety, F = 10.56, p < .01 for depression). Significant group-by-time interactions were found with regard to depression (group 9 time: F = 8.33, p < .01); similar to mood disturbance, a decrease was observed in the intervention group in this regard, whereas a slight increase was observed in the control group over time. When using cut-off points of 8 for the HAD anxiety and depression scores among Korean population (Oh et al., 1999) , 63% of the control group were shown to have anxiety and depression, whereas 43% and 33% of the intervention group were found to be anxious and depressive, respectively.
| Effects of intervention on quality of life
Global health status or quality of life was significantly higher in the intervention group than in the control group over time (group:
With regard to functional status, the intervention group showed better physical and role functions than the control group (group: Similarly, symptoms differed between the intervention and control groups. A slight decrease in fatigue was observed in the intervention group, whereas an increase was observed in the control group (group 9 time: F = 5.50, p = .01). For nausea and vomiting, the intervention group showed an increase at T1 and then a slight decrease at T2, whereas the control group showed a sharp increase at T1 and no change at T2 (group 9 time: F = 4.71, p = .01). The control group reported a higher level of nausea and vomiting than the intervention group (group: F = 5.19, p = .03). There was a significant group-by-time difference with regard to insomnia (group 9 time: F = 6.22, p < .01); a consistent decrease was observed in the intervention group until T2, whereas the control group showed an increase at T1 and then a slight decrease at T2.
The control group reported a significant increase in constipation at T1 and a slight decrease at T2, whereas the intervention group showed a consistent, slight decrease over time (group 9 time: F = 4.29, p = .02).
| DISCUSSION
This RCT showed that the nurse-led psychological intervention improved psychological distress and quality of life among patients T A B L E 2 Baseline characteristics of the study sample with breast cancer who were undergoing chemotherapy and at a high risk of depression. In addition to depression, 70% of the study participants (67% of the intervention group and 73% of the control group) reported HAD anxiety scores of 8 or higher at baseline, which indicated prevalent anxiety. By encouraging patients to express their thoughts and feelings and educating them on symptom management, uncertainty during chemotherapy treatment may be relieved (Antoni et al., 2009 ). This might, in turn, decrease their anxiety and depression. Moreover, patients in the intervention group reported a better health status with regard to symptoms, as well as globally. This could be because emotional expression improved immune function and general health status (Antoni et al., 2009; Arving et al., 2006) . Symptom management education in each session included information about the expected side effects of chemotherapy and the coping skills required to deal with them. These may also reduce patients' uncertainty and anxiety, and encourage them to be proactive and have self-control during breast cancer treatment (Deci & Ryan, 1987) .
Our psychological intervention showed sustainable positive effects 3 weeks after the intervention. This could be because our programme was based on cognitive behavioural therapy, which encourages patients to reorganise their thoughts and shift their roles. Our programme was delivered to patients who were at a high risk of depression. Effective psychological interventions for high-risk patients should be delivered early to reduce stress, improve mental health and ultimately increase the survival rate of patients with cancer (Andersen et al., 2008; Vos et al., 2006) . Considering the significant and continuing prevalence of cancer in South Korea (Jung et al., 2017) , hospital cancer centres should establish psychological programmes aimed at providing psychosocial support to patients, especially those at a high risk of depression, which could ultimately contribute to their long-term survival.
With regard to quality of life, our intervention programme had favourable effects on role, emotional and social functions in patients with breast cancer. On returning home after surgery, many of our patients had complained of isolation. In addition, the side effects of chemotherapy limit social activities. By ensuring social resources and finding positive solutions, this intervention might help patients overcome interpersonal difficulties. Providing information on symptom management and individual counselling during the sessions could help patients experience less psychological distress and enable them to set feasible levels of role and physical functions that they could engage in.
Our intervention effectively reduced some symptoms, such as depression, fatigue, nausea/vomiting and insomnia. Patients with breast cancer experience insomnia and nausea/vomiting frequently (Byar, Berger, Bakken, & Cetak, 2006) . Patients who experience a symptom cluster, including nausea/vomiting, depression, fatigue, insomnia and anxiety, experience these symptoms more severely during chemotherapy (Byar et al., 2006) , which indicates a need for special interventions at appropriate time points. The patients in the present study were at a high risk of depression, and therefore, their levels of insomnia and fatigue might be higher than those of general patients. Our intervention may be timely, as well as effective, in simultaneously improving psychological distress and alleviating some symptom clusters in patients with breast cancer (Badger et al., 2005) .
Frequent contact by the nurse, including telephonic contact, is not only acceptable, but may also be appropriate and effective for patients. Patients may enjoy nurse-led telephonic counselling simply due to receiving phone calls, which could exceed the actual, intended help (Johnson, 2000) . Nurses should assess the quantity and quality of patients' social interactions, as these could affect recovery and quality of life. When face-to-face interventions are not
Baseline ( Models were adjusting for marital status, religion, days since diagnosis and surgery.
available, telephonic or online support programmes should be implemented (Badger et al., 2005) .
Our intervention programme, which did not include pharmacological therapy, provided an important alternative for patients with depression. Even though a psychiatric clinic is accessible to patients with cancer at the study hospital, this avenue has not been effective, perhaps because of patients' prejudices and the stigma attached to psychiatric treatment and medication (Lee, Park, Park, Kim, & Kwon, 2014) .
Our results should be interpreted with consideration of the limitations of this study. The study findings may not be generalisable because our patients were recruited from one university hospital in Seoul, the capital of South Korea. Furthermore, the sample size may not be large enough. The 3-week follow-up period may not have been sufficient to enable inferences about the long-term effects of the intervention.
Findings from this study provide important evidence regarding the positive effects of the nurse-led psychological intervention for patients with breast cancer who had undergone chemotherapy and were at a high risk of depression. To prevent psychological distress and improve quality of life in these patients, nurses could develop, lead and supervise supportive programmes that provide education on symptom management and encourage the expression of emotions.
Timely interventions should be implemented for better patient outcomes (e.g., less recurrence and improved survival outcomes), particularly for patients at a high risk of depression (Andersen et al., 2008; Vos et al., 2006) . To maintain the link between the hospital and homebased patients with breast cancer, intervention programmes could be delivered telephonically. Programme contents could be arranged and delivered accordingly for remote telephone-based interventions, using efficient methods. For example, smartphone applications could be used for two-way interactions. Additional research is needed to investigate the long-term effects (e.g., after chemotherapy) of nurse-led psychological interventions for psychological distress and quality of life on a broader scale and in various settings.
| RELEVAN CE TO CLINICAL PRACTICE
Due to advances in medical treatment and active participation in adjuvant therapy, the survival rate of patients with breast cancer has significantly improved (Cappiello et al., 2007) . Patients with breast cancer reportedly experience psychological distress and decreased quality of life, which were worse among those in South Korea than those in other countries (Ha et al., 2010; Park & Hwang, 2009; Shim et al., 2006) . To reduce prevalent psychological suffering, which might be negatively associated with the survival rate of patients with cancer (Andersen et al., 2008; Vos et al., 2006) , supportive intervention programmes should be provided for patients with breast cancer. To prevent psychological distress and improve quality of life in patients with breast cancer who had undergone chemotherapy and were at a high risk of depression, nurses could develop, lead and supervise supportive programmes that provide education on symptom management and encourage the expression of emotion via efficient communication methods to maintain the link with the home-based patients with breast cancer.
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